We report a 72-year-old woman with a type-1 intraosseous ganglion in the proximal humerus, extending to the bone surface. We conducted a systemic review of intra-osseous ganglion cases in Japan to identify clinical features and pathogenesis of this condition. The anatomical distribution between intra-osseous ganglia without a communicating soft tissue ganglion (type 1) and those with (type 2) is different. The origins of intra-osseous ganglia vary and depend on their anatomical location. They can arise from within the bone or in the adjacent soft tissue, and can progress to a type-2 lesion in either an outside-in or inside-out fashion.
INTRODUCTION
Ganglia, caused by mucinous transformation of peri-articular connective tissue, are the most common cystic lesions found around the joints. Intra-osseous ganglia are less common but are grossly and histologically identical to soft tissue ganglia, consisting of a multilocular, thick, fibrous walled cyst-like structure filled with mucin rich fluid. The clinical features and pathogenesis of ganglia are diverse. [1] [2] [3] [4] [5] We report a 72year-old woman with a type-1 intra-osseous ganglion, without a communicating soft tissue ganglion. We conducted a systematic review of intra-osseous ganglion cases reported in Japan between 1982 and 2004 to identify the clinical features and pathogenesis of this condition.
CASE REPORT
In August 2004, a 72-year-old woman presented with a 3-month history of left shoulder pain. Computed tomography (CT) revealed a pentagonal radiolucent area with a couple of spikes in the proximal metaphysis of the humerus (Fig. 1 ). On magnetic resonance imaging (MRI), the lesion presented as a well-defined fluid collection with low intensity on cavity when the cortex was drilled. The cyst did not communicate with the joint cavity. Microscopically, the cyst wall consisted of fibrous tissue, and a pool of mucinous material was seen in some areas (Fig. 3) . The cyst was excised and the bony defect filled with hydroxylapatite paste. A histological examination later confirmed that the lesion was an intra-osseous ganglion.
DISCUSSION
To determine the clinical features and possible pathogenesis of intra-osseous ganglia, we conducted a systematic review of such cases reported in Japan between 1982 and 2004. 101 surgically confirmed cases with detailed descriptions of the onset of symptoms, and the CT, MRI, and pathological findings were included. There were 2 types of intra-osseous ganglion: type 1 (isolated, without a communicating soft tissue ganglion) and type 2 (communicating with a juxta-articular soft tissue ganglion through a cortical defect). Of the cases, 55 were type 1 and 46 type 2 and the age range was similar for both groups. The mean age of patients with type-1 lesions was 43 (standard deviation [SD], 15.2) years and was also 43 (SD, 16.7) years for those with type-2 lesions. The difference was not statistically significant (Mann-Whitney U test). The anatomical distribution and relative ratio of type-1 and type-2 lesions were classified into 6 groups: shoulder, elbow, wrist, hip, knee, and ankle ( Table 1 ). The mean ages of patients in both knee and elbow groups were significantly older than those in other groups (Tukey-Kramer post hoc test, p<0.01, T1-weighted images and very high intensity on T2weighted images (Fig 2) . A diagnosis of simple bone cyst was made and the lesion surgically excised through a longitudinal incision between the anterior and middle part of the deltoid. Neither the periosteum nor the cortex showed any macroscopic abnormalities. A yellowish mucinous material oozed out of the cystic Table 2 ). Both lesion type and age distribution showed regional variations, e.g. all the intra-osseous ganglia found in the proximal humerus were type 1. Intra-osseous and soft tissue ganglia share some pathological and histological features and may have a similar pathogenesis i.e. mucoid transformation of connective tissue in the bone, which is observed in the juxta-articular sites of adults. On radiographs, an intra-osseous ganglion presents as a single to multiloculated, well-circumscribed, eccentric focus of lysis. Although its radiographic appearance may suggest chronic osteomyelitis, a chondroblastoma, a giant cell tumour, or a synovial cyst, the diagnosis can be easily made because of its pathognomonic gross pathology and histological features. In contrast to osteoarthritic cysts, the adjacent joint seldom shows degenerative changes or communication with the lesion.
Two studies have reported similar anatomical distributions, with a predilection for the tibial malleolus (50%), but one considered an intra-osseous ganglion a rare lesion 6 while the other considered it common. 7 Some suggested that its pathogenesis begins in an extra-osseous location and then, with pressure, erodes into bone, even in those cases with an intact cortex and lacking soft tissue communication. 6 They considered those without communication as late stages of lesions that probably began in the juxtacortical soft tissues, then eroded into bone and eventually became isolated within the bone by new bone formation filling the intracortical gap. 6, 8 On the contrary, others considered lesions without communication as ganglia developing within the bone or under the periosteum, and stated that intraosseous ganglia must be distinguished from soft tissue ganglia eroding into the bone. 7 Another 2 studies have reported a high incidence of intra-osseous ganglia in the carpus: one concluded that mucoid degeneration of the adjacent ligament was the cause, 9 while the other considered that some lesions began within the bone and eroded out of the bone forming juxta-articular soft tissue ganglia. 10 Our systematic review showed that type-1 and type-2 lesions had different anatomical distributions. Assuming no significant demographic differences between the 2 types, we do not support Kambolis' hypothesis that type 1 is the late-stage lesion. Our case, where a couple of spikes extended to the bone surface, seems to support the postulation of insideout progression. 10 We conclude that the origins of intra-osseous ganglia vary depending on their anatomical sites; ganglia tend to begin in soft tissue in some locations, while they are more likely to occur within the bone in others. Because all 4 reported cases of intra-osseous ganglia in the proximal humerus (including ours) were of type 1, we speculate that the humerus is a site where the ganglion begins within the bone, and that a type-2 lesion in the proximal humerus may grow in an inside-out fashion. Ganglia can arise from within the bone or in the adjacent soft tissue. They can progress to a type-2 lesion in either an outside-in or inside-out fashion.
